Introduction
Cargo securing on trucks is a key aspect of safe freight transportation. That argument applies not only in the civilian sector, but also in conditions of the Army of the Czech Republic (ACR). a Generally in military conditions the requirements for adequate lashing is all the more important that transportation itself is often undertaken in difficult conditions (eg. off-road). It can be assumed that the requirements for cargo securing in off-road conditions are significantly different, especially in relation to the action of the larger inertial forces during transportation. Preliminary analysis, including statistical evaluation and usage of different methods of scientific work, shows that the differences are significant [1, 2, 3, 4, 5] . The key is the existence of extreme fluctuation of acceleration functionsexpressed with the highest, respectively the lowest values of acceleration coefficients in each axis.
Identification of different (in absolute value -higher) acceleration coefficient values than in European Standard EN 12195-1 (further "Standard"), was the subject of the above-mentioned work (see previous paragraph). However 
Input data
Input data were obtained during driver training attended by 14 drivers. Military truck -middle cargo terrain Tatra T-810 DO AŠ with less than 34 thousands km driven and with 2,160 kg simulated cargo was used for the training. The measurements were performed with standard accelerometers from OMEGA (OM-CP-ULTRASHOCK-5) [6] . The measuring provided 11,181 acceleration coefficient values in particular axes (designated c x , c y and c z ) in total, which were then processed statistically [3] . Significant outputs, which make for creating a model in the following part of the article, include the values exceeding the Standard. Further acceleration function global extremes were identified in given axes, which serve to creating basal variants (see Table 1 ). [3] Basal variant determined using the extreme values of the measurement day can be written as follows: c max = (5.50, -2.28, -5.75). For statistical analysis only 8741 values were used, the rest represented stationary vehicle (breaks, changes of drivers). From the results it is evident that considerable amount of values exceeds the value of 1 g, stated in the Standard. In absolute numbers, this is 1,631 values, which represent 18.66% of the total number of values (excluding the stationary vehicle). Extremes were also identified, in total of 53 cases where the value of the respective acceleration coefficient exceeded 2 g, representing 0.61% of the total number of values (excluding the vehicle is stationary) [3] .
Assumptions of Model
For purposes of demonstration of significant values, to ensure safe cargo securing on the vehicle, a model of securing of standard handling unit (pallet unit) was created.
The model is created based on following premises: Cargo is transported (secured) on the vehicle T-810 DO AŠ; Cargo consists of the pallet unit, which has maximum height in accordance with the ČOS 399 001 in the first case, ie. 1,600 mm [7] , the minimum effective height corresponding to one layer of cargo with height of 100 mm on a plain wooden pallet with height of 150 mm in the second case; Cargo weight is 500 kg in both cases because of illustration of different angles; Cargo (of the pallet units) is secured with lashing straps (the model does not serve for determining of required number or type of lashing straps) in both cases; Simple wooden EUR pallets with standard dimensions 1200 × 800 mm [8] is used to create a pallet unit; Pallet units are positioned longitudinally toward the direction of the vehicle movement (x-axis) in both cases; The highest, respectively the lowest values of acceleration coefficients, ie. data from Table 1 and values of acceleration coefficients indicated by the Standard, normatively given basal variant c = (0.80, 0.60, 1.00) [9] were used as a source of data; The Calculation uses formula from the Standard. For purposes of illustration both situations -securing of both pallet units -are shown in Figure 1 . The key point for the calculation is the angle α, ie. angle that the lashing strap contains with the horizontal plane of the vehicle hull. Introduced sizes of angles which lashing strap contains with horizontal plane of the vehicle hull can be considered a maximum, respectively minimum possible with regard to the requirements of relevant legislation limitations on the part of (cargo) containers and the pallet height.
Securing model with usage of chosen extremes
The object of the model is to prove the hypothesis, that securing method, which is demonstrated with angles α 1 and α 2 in the model, significantly affects the resulting inertia force acting on the cargo. For calculation purposes the following formula set in the Standard is used [9] : (1) where F x, y are searched sizes of tension forces, c x , c y and c z are values of acceleration coefficients in the respective axes, μ is the friction coefficient, m is mass of cargo, g is gravitational acceleration, f s is safety factor, n is number of lashing straps (for the purposes of the model n = 1) and the angles α 1 and α 2 are the angles calculated above. The specific input values for substitution into the formula are shown in Table 2 . For clarity, sizes of inertial forces in x and y axes will be searched. According to the Standard the z-axis value is usually not introduced, because it can be implicitly regarded as the least important for the method of securing (F z ), ie. its value is the smallest and it is anticipated that the following applies: The results after substitution for individual variations are presented in Table 3 .
From the results in Table 3 it is obvious that the angle during securing is an important aspect affecting the size of the resulting inertia forces. Therefore, in both cases for x-axis and y-axis the ratio between forces is 1:3 in favour of the larger angle. The ratio between the angles is slightly smaller, the size of angle α 2 corresponds to about 26% of the angle α 1 . As a more important factor the acceleration coefficient values, their ratio, and last but not least, the direction (designated with sign plus or minus) may be regarded. Generally, it should stand that the Standard is quite little strict and the values are not suitable for transportation over poor surfaces -roads. Values assume the transportation especially over the roads of the highest class and highways. With abstracting from isolated bigger fluctuations -shocks (especially in the z-axis). Forces sizes using the acceleration coefficient values of the Standard are really very small and do not exceed a few hundred Newtons. 
V ariable
The situation is more interesting for the particular measured values of the acceleration coefficients in each axis. In this case is it obvious that while the x-axis the values are higher -several thousand Newtons (2,689, resp. 8,440), in the y-axis due to the different signs of individual acceleration coefficients the inertial forces were almost cancelled out. Absolutely negligible inertial forces in the y-axis for both angles (F ey1 , F ey2 ) are the result. For the highest calculated values can be stated that the pallet unit weighing 500 kg "behaves" like a cargo weighing 844 kg. Assuming using values of the acceleration coefficients for the basal variation in the absolute values, the inertial force would be cancelled out and the resulting values of inertial forces in the individual axes would be significantly greater.
Conclusion
The present paper illustrates the differences in the effect of inertial forces to transported cargo in the context of usage of different input data. The above-defined model implies that the angle that lashing strap contains with the horizontal plane of the vehicle hull is important for the final size of the inertial forces, as well as different sizes of the respective acceleration coefficients and their signs. Input data and their evaluation also show that despite the measurement in terms of the paved road (ie. not in the off-road conditions), the global extremes of the measured function of the acceleration coefficients can pose risk. The risk arises from the significant impact of such values on the final size of the inertial forces acting on the cargo, which may not be always cancelled out, but rather multiplied. Prerequisite for further research is to create a sufficient data sample that enables to generalize and unambiguously verify the presented partial conclusions. The data sample should respect primarily different types of vehicles, different road surface, and differences among individual drivers. The overall objective of the research is to develop a concept of basal variants of the acceleration coefficients in each axis, which would be useful for ACR in various conditions. Basal variants should reflect primarily the extremes in off-road conditions and specifics of lower classes roads (II and III. class).
